The tuberculin skin test is commonly used in tuberculosis (TB) eradication programmes in cattle (Monaghan et al., 1994) . The detection of false-positive reactors is important particularly in areas where there is a relatively low incidence of the disease, and can be attributed, at least in part, to immunological cross-reactivity with other mycobacteria infections. Of particular concern is Mycobacterium avium subspecies paratuberculosis (Map) infection, which is characterized by a chronic granulomatous enteritis in ruminants. The prevalence of Map seems to be increasing in Spain where it now accounts for approximately 30.4% of positive reactors in cattle (Juste et al., 2000) . Paratuberculosis immunization is also know to interfere with the diagnosis of bovine TB when single skin test is performed (Kohler et al., 2001) . In order to differentiate between both mycobacterial diseases, a comparative skin test has to be carried out and the response to avian purified protein derivative (PPD) is greater than to bovine PPD in paratuberculosis infected cattle (Chiodini et al., 1984) . The aim of the present study was to describe the lesions associated with paratuberculosis in adult cattle positive to the single tuberculin skin test, and to compare these with cattle negative to the tuberculin test.
During the 11-month period of study, from February to December 1999, a total of 134 cattle, 4-9 years of age, was examined. Ninety-one (group 1) were positive tuberculin reactors to the single skin test, selected from 49 herds. Tuberculin skin test was performed by the intradermal inoculation of 0.1 mL of bovine PPD (CZ Veterinaria) in the cervical area and the skin thickness was measured at 0 and 72 h post-inoculation. Using standard interpretation, we classified cattle as positive reactors if there was an increase in skin thickness of 5 mm or more. The remaining 43 animals (group 2), which were negative to the tuberculin test, were randomly selected throughout the year from 39 herds. None of the cattle selected had any clinical signs of paratuberculosis (e.g., diarrhoea, decreased milk production, emaciation, or anorexia). No macroscopic or microbiologic evidence of infection with M. bovis was found in any of the cattle examined.
Samples from the ileocaecal valve and mesenteric lymph nodes were fixed in 10% neutral formalin and embedded in paraffin using standard procedures. Serial sections 5 lm thick were cut and stained with haematoxylin and eosin and Ziehl-Neelsen methods (ZN). Stained sections were examined for the presence of typical paratuberculous lesions and acid-fast bacilli. For the immunohistochemical study, 5 lm sections were cut and immunostained using the peroxidase-antiperoxidase (PAP) method. The sections were incubated with specific rabbit-antiserum at a dilution of 1:1000, prepared previously by the hyperimmunization of two rabbits with a sonic extract of a local Map strain (A-82) isolated from the intestinal tissues of a cow. Specificity was considered taking into account the histological features of the lesions, the location and the presence of immunohistochemical positivity.
Paratuberculosis lesions were classified, as proposed by P e erez et al. (1996) in sheep, on the basis of the The Veterinary Journal www.elsevier.com/locate/tvjl presence, intensity and distribution (focal, multifocal or diffuse) of granulomatous lesions. The granuloma were formed by 5-20 macrophages, sometimes mixed with small number of lymphocytes and occasionally a few giant cells, with no more than four nuclei. Of the 134 cattle examined, 26 (28.5%) from group 1 and 12 (27.9%) from group 2 showed lesions associated with Map infection although no significant differences were found between the two groups (Table 1) . Granulomas were located exclusively in the interfollicular areas of the lymphoid tissue (focal lesion) in 15 (16.4%) from group 1 and 7 (16.2%) from group 2. Other granulomas were located in the adjacent lamina propria of the ileocaecal valve (multifocal lesion) in 11 (12.0%) from group 1 and 5 (11.6%) from group 2 ( Table 2 ). The number of granulomas varied from 1 to 10. From the animals with paratuberculosis lesions, Map was confirmed by immunohistochemistry in 24 from group 1 and 11 from group 2. Labelling was detected in macrophages within and around the granulomas (Fig. 1) . The cells did not show intracytoplasmic staining with ZN and entire mycobacteria could also not be demonstrated by ZN or using immunohistochemical methods.
Although cross reactivity of the antibody with other mycobacteria cannot be excluded, the positive immunohistochemical reaction together with the location and histological features of the granulomatous lesions are considered as indicators highly consistent with Map infection. Intestinal infections with M. bovis or M. avium are considered rare in cattle and the morphology of the granulomatous lesions are characterised mainly by caseous necrosis (Garc ı ıa Mar ı ın et al., 1995; Nieberle and Cohrs, 1966) , features not observed in this work. Moreover, in a recent study, lesions similar to those described here, have been found to be positive for Map isolation by culture or identification by PCR (P e erez et al., 2002) .
A variety of lesions associated with acquired sheep paratuberculosis has been described (Carrigan and Seaman, 1990; P e erez et al., 1996) , mostly in subclinical cases and with specific lesions located exclusively in the intestinal lymphoid tissue and/or related lamina propria. Using the classification proposed for sheep, we found that 28.6% of cattle positive to the tuberculin skin test demonstrated focal paratuberculosis lesions with no clinical signs of the disease. A similar proportion (27.9%) of lesions was, however, present in animals negative to the tuberculin test. Within the limits of the procedures employed, these findings suggest that the relationship of focal and multifocal lesions in cattle positive to the bovine tuberculin test is not significant. Focal lesions, similar to those encountered in this study, have been found in the initial phases of experimental paratuberculosis infections in sheep (Juste et al., 1994; Nisbet et al., 1962) , and normally occur during the first months of life (Clarke, 1997) , but in our work all the cattle were adults. Although the possibility of a recent infection cannot be excluded, it seems more likely that these focal lesions might represent persistent forms of Map infections taking place in the first weeks of life, as has been suggested in sheep (P e erez et al., 1996) and goats (Corpa et al., 2000) . The focal lesions, in our work, did not contain complete acid-fast bacteria and, despite the existence of probably specific Map antigens within the macrophages, were not considered sufficient to induce tuberculosis cross-reactivity in the single skin test. 
